. . the target chamber and irradiated with Mg Ka x-rays. The spectra of the mixtures were well-resolved, and the relative position of the sample peak was determined in each case by a least-squares fit of the two peaks with Gaussian functions.
The observed spectra of the cases with greatest and least shifts relative to trifluoromethyl iodide (tert~butyl iodide and ~ethyl iodide, respectively) are shown in fig. 1 . In the case of hydrogen iodide, iospropyl iodide was used as a reference, but the tabulated shift is given relative to trifluoromethyl iodide.
The iodine 5p 112 ionization potentials are plotted against the corresponding 3d 512 chemical shifts in fig. 2 . The least-squares straight line fit of these points, excluding the HI point, is also shown in this figure. The ionization potentials of the 3d orbitals show a wider range of variation than do those of th~ 5p orq~tals {~.e. tpe slope is greater than 1), and the point for hydrogen iodide falls bff the line despite the fact that the hydrogen halides fit the corresponding interhalogen correlations given in ref.
3.
The first observation suggests that the chemical shifts among the alkyl iodides arise from local variation in electronic charge distribution near the •.
-4-LBL-211 iodine atom, probably in the carbon-iodine bond; rather than from long-range charge-distribution effects (which would give a slope of unity in fig. 2 ). A through-bond (inductive) effect can be viewed as a shift of the electrons along the axis of the R-I bond. The electrons in this bond are, on the average, closer to core atomic orbitals than to the valence shell non-bonding p atomic orbitals, and consequently affect them more. This geometrical relation is illustrated in fig~ 3.
An attractive explanation for the second observation is based on hyperconjugation--interaction with cr orbitals on the alkyl group is expected to destabilize electrons in the 5p levels as it stabilizes the cr electrons. This should have no effect on the core 3d levels. Hydrogen iodide cannot have such hyperconjugative destabilization. The displacement of this point from the line in fig. 2 indicates an average value of 0.14 eV for the hyperconjugative destabilization of I 5p 112 electrons by alkyl groups. This relatively small effect is similar in magnitude to values calculated by Brogli and Heilbronner 6 (6) F. Brogli and E. Heilbronner, Hel'v. Chim. Acta, in press. using perturbation theory.
The present example demonstrates the unique advantages of using both valence shell and core photoelectron spectroscopy to elucidate the causes for chemical shifts of ionization potentials. We are continuing our studies of ionization potentials using these complementary techniques.
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